Metabolomics of soybean green stem and foliar retention (GSFR) disease using Mass Spectrometry and Molecular Networking.
The nematode Aphelenchoides besseyi is the causal agent of GSFR, a soybean disease recently described in Brazil. This condition can reduce soybean yield by up of 100%. However, little is known about plant/pathogen chemical interactions. Therefore, this work aimed to investigate metabolites from healthy soybean roots, and when soybean roots were inoculated with A. besseyi. A. besseyi were multiplied in vitro with Fusarium sp. colonies in Petri dishes for 25 days, and were axenically inoculated into hydroponics healthy soybean plants. The metabolites were extracted from the roots of healthy and A. besseyi infected plants 16 days post-inoculation. These extracts were analyzed using untargeted metabolomic method with UHPLC/ESI-MS/MS and Molecular Networking approach. Roots from infected plants showed morphological alterations such as shrinkage, darkening and arching. Similarly, an increased presence of flavonoids was observed when roots were infected, compared to healthy roots. Compounds such as neobavaisoflavone, glycitin, genistin and genistein were putatively identified and had greater intensity in inoculated roots. These compounds are linked to the defensive mechanisms in plants against nematodes. Moreover, coumaric acid, also exclusively putatively identified in inoculated roots, shows activity related to inhibition of root growth. Liquid chromatography, mass spectrometry and Molecular Networking approaches proved to be a powerful tool for the metabolomic study of GSFR. This study showed metabolomics differences of protective substances in the roots, evidencing a quick response of the plant to the attack of A. besseyi.